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Abstract

The information innovation capability and specialized, refined, unique, and novel (SRUN) capability
of science and technology-based small and medium-sized enterprises (SMEs) are core capabilities
for enhancing their competitive strength. The digital transformation development represents a new
opportunity in line with the era’s progress. Based on 366 representative science and technology-
based SMEs from 2010 to 2024 in China, this article explores through empirical research the impact
of digital transformation development on the information innovation capability and SRUN capabil-
ity of science and technology-based SMEs. The results confirm that digital transformation develop-
ment mainly assists the information innovation capability and SRUN capability of science and tech-
nology-based SMEs via the path of “digital innovative development-IT factors-SRUN capability.” Ad-
ditionally, the robustness test verifies the positive role of digital transformation development in
enhancing the SRUN capability of enterprises. Finally, based on the analysis findings, suggestions
for further development are proposed.
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Figure 1. Theoretical analysis framework
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Table 1. Comprehensive evaluation indicators for specialized, refined, unique and new abilities of small and medium sized
technology enterprises
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Table 2. Descriptive statistical results of variables

F 2. HEMAMRITER

A B A R iR HE N I ON| /ME
b R B LREREHTRE Sraia 0.197 0.094 0.513 0.020
fi AL & AR R Dei 0.138 0.122 0.918 0.020
BRSNS B Dig 0.108 0.047 0.022 0.283
hA R HARGH TR Tech 44.380 60.484 0 351
IR e i S A Ena 413.244 526.871 0.41 3332.74
HEBTE CDO 8.636 1.065 9.5 2.80
AL & VRS Age 11.572 3.404 20.37 4.10
Al A Size 170.97 12.14 525 23

Table 3. Benchmark regression analysis of digital transformation development on specialized, refined, unique and new abilities

3. BFUWHBEL RSB N EE RS

A (1) rir (2) rir
Dei 0.107"* (0.506) 0.167"* (0.071)
CDO 0.001 (0.001)
Age 0.0000001 (0.000)
Size —0.000002 (0.000)
g Vel 0.135™ (0.005) 0.030 (0.116)
[ 5 2 sl sl
B 1) 280 il |
N 366 366
R2 0.877 0.888

e SRR T TETERIRME 10%. 5%, 1%/ M HREER. FRE.

FENRNA ) A 2 (R ] 58 RS AT A T, SR IEIR, BUr (e R R il ik REEE RN 0.167, [A]
FEILE] T 5% LA IR 2K, BRSO R R R 25 5 T 1 LR RE ), IS RSO o i BT
I TR e & R O KGRI RE 707415 R D TR S R0 o — B 8 o ) A St el A 85 SR 0 W s T e 3,
R BRI WAL, SR R B BN b T KRR RE R AN R . AL AR R
4579 0.0000001, LT 5%UL E&EEFAK, RUIHAER B EHES ML BHERE R AR, X T4
WA RS R LR SR I oD 4 I SEBR R, IXRENS O LR HT RE 4R TH SR Lo A 1 S0
— 71, AEATNE N B A OB R, (R AL 3 5 SR O HER FO SRR, RN AR W BB M i e
B SURFIEAENL 2, (R FERRE ™ i BCE IR ST IR, BBl R LR e Bltn: M5 Ak
ZEMEG T ZITE, AR S E SRR T EEALR, 5L L7 5“8 KR E
Rt H—Jim, R RS, kgl TR TR SR, FE R0 & RPN TR T
(58 B QUL ST A A R o XL I8 AR TE TR I BIH e SO AR, (R Ak Ae 9™ fooT Kk
ACH BRI R LR 1 SR, Bh /7 flk B G5IE R i 05 BOR BIHT, SE 47 i 2 L Ra e X
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Table 4. Robustness test of benchmark regression model for digital transformation development on specialized, refined, unique
and new abilities

4 BFUEBEE RSB DR AR R0

A HE rir

Dei 0.171* (0.070)
cDO 0.001 (0.001)
Age 0.000001 (0.000)
Size —0.00003 (0.000)
Basic —0.0004 (0.002)
2 M I 0.0316 (0.120)
I 5 L Eik |
I (61 2 P

N 366

R2 0.888

e SRR T TETERIRME 10%. 5%, 1%/ M HREER. TR

4.2. A EEN P ERBEHEE NP TEN

4.2.1. RAWMHERE

MR (1)~ B R () se il it AR, WK 5. fESINE B EIHTRE S )a, Byt Rt Al B A R g
IR IS A 0.167 THmi® 1 0.178, RUIME S AHTRE 1A LLE AR B AL TAS R TR 71, IR e
BTSRRI E AR RE IR RE A . SIAEC A IR BRI AR S B S AR S, B
MR I J ot A b LA R BT RE DR B3, X B ER i R e RO W] LA iR AL . B
HSALRE . BTSRRI TSR T BT RE . ARSI ANBCF A EREN EET S, RIS
R Fe o AR T P RO AN T, 3R H By e TR A w4 5 3 BE 0 0 5 M 2 B0 L
MR =, BR 7 IEFIERZ 50, ARSI YieEm. 1K 5.

4.2.2. RRiEMRE

MRIEFAEIER IR A RKE, ETIABCTFIRB ™ R . SR ECA e Ber (IR aE R S
BB ARG, IESE I ABCT AR R RE R il e A RE B BE 0 R B AR RN, R4k
Her AR B S BUHT FOR QIR B A R B AR e AR 5 B R R HE BN AL LA 5 BT RE 14Tt
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Table 5. Mediating effect of mediating variables on the specialized, refined, unique and innovative capabilities of enterprises

F5 hNEE

Xt fidl T R T RE DRI AR

5 Dig Dig Ena
ya \E
(1) Sraia (2) Dig (3) Sraia (1) Sraia (2) Dig (3) Tech (1) Sraia  (2)Ena  (3) Sraia
Dei 0.167™" 337.622™" 0.178™ 0.167"" 2791.064™  0.114™ 0.167""  —0.002 0.1678™"
(0.031) (66.017) (0.032)  (0.031)  (352.988) (0.034) (0.031)  (0.001)  (0.031)
Dia/Ena —0.000032 0.00002 —0.034
g 3(0.000) (5.18e—06) (0.080)
% 0.031  329.573™ 0.040 0.031 —97.087 0.031 0.450™" 0.045
R IR
REUR 0083) (112538)  (0.054) (0054) (601723) O-031(0052) gosa  (0.038)  (0.065)
EhE Ecckinl 2 1l Ecckinl Ecckinl Ecckil £kl £kl 2 1l
Eg (T Chil Ecckinl 2 il Ecckinl Ecckinl Ecckinl £kl Ecckinl 2 1l
RNV oA el Eckinl 25 il Eckinl Ecckil Ecckil Ecckil Ecckil 2 1l
sobel —0.010 0.052™" 0.0001
(0.12) (0.015) (0.001)
indirect —0.010 0.052"" 0.0001
(0.11) (0.015) (0.001)
Direct 0.178™" 0.114™" 0.1678™"
(0.032) (0.034) (0.031)
N 366 366 366 366 366 366 366 366 366
R? 0.888 0.533 0.888 0.888 0.402 0.893 0.888 0.720 0.888

e i ORRMER: T TETTEIRIRME 10%. 5%, 1%/KF N A REER. THE.

Table 6. Results of the robustness test of the mediating effect model of mediating variables on the specialized, refined, unique
and innovative capabilities of enterprises

%6 FABENRASHETEA T AR RABR IR AR

5 Dig Dig Ena
/] \E
(1) Sraia (2) Dig (3) Sraia (1) Sraia (2) Dig (3) Tech (1) Sraia  (2)Ena  (3) Sraia
Dei 0.167™" 460313 0171 —0.11"" 88.124" —0.013™ 0.167" 5732  0.164™
(0.031) (149.913) (0.032)  (0.003)  (47.745)  (0.003)  (0.031)  (1.167)  (0.032)
Did/Ena —0.000002 0.0003"* 0.0005
g (0.000) (4.71e—06) (0.002)
somoy 0031 386625 0032 0025 —2472125 g4 0031 19428  0.020
(0.054) (255553)  (0.054)  (0.061) ;7 qqpq (0061)  (0053)  (1991)  (0.062)
s il bl bl il il il il Sl
ERRL il bl bl il il il il Sl
[T A 5| il gl gl il il il il Sl
sobel —0.004 0.002 0.002
(0.005) (0.001) (0.008)
indirect —0.004 0.002 0.002
(0.005) (0.001) (0.008)
Direct 0.171"" ~0.013" 0.164™"
(0.032) (0.003) (0.032)
N 366 366 366 366 366 366 366 366 366
R? 0.888 0.620 0.888 0.881 0.284 0.893 0.888 0.711 0.888

e SRR T TETERIRME 10%. 5%, 1%/KF M A REER. TR
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AL 366 NRHLA TN LR ET RE SO, IR T B R R R N Al A
SOVERES . LTRRFRIBE I MM, IR AT ICIERT AT, A5 ORI A AL

(1) By R R R A A RH R /N AL AS B BIHTRE ST B RERERTRE S0t R B 7y, IX AR F B AR 5 4k
TR EBE R A TTI . SRR, K fe b BRI E K. MEHRE. &%
REGHTBYE, ERAE IR R FEL R, Wi sh B Re e 74Tt . 2Tk, HEMBT LAk
FEXS B /N ALAR BBIHTRE ). EAEREBTRE IR, 2L SRR “ B QR R - 5 3
AREZ - BRGREAES” o AMERIL, (FREREZFRAE THRIEN, s HEs) b 248 . A
PAB SEAR LS5 LR A, AT RE— DA EN AV AE BRIy 7 i BT RIS BRI AL 55 75 THT AN W R K
T T2 Ao 5 W45 T E 7 3 9

(2) MRAEEVA M T ARSI, KA R X R R /N Ak e R R B8 70 (¥ B AT BARR 22 O ““ Jinidk
W7 AEGINSERAS R AU AL B R TR B I R E A AR 70, XERAE, BUr B R L SR RE
i S AL LR T RE 0 R R A B EOREN R, HAEARKRIE R GRS A AR BN BN . i, BB /A
bR 2R BT R x4l RSB 6 77 AT BE R4

5.2. Bl

AR, fE “EBET) 7 A Tk 4.07 SRS PUERB TSN, SHRSSHES) AL RS R
PR AL, g ol B BRI R BUIR 55 08 3 15 R8T 2 b BT I AR SR [17], R SR g 2
SUS/EZ AT EHTE X[18]. Jutt, BRI /N lh 75 BN R B A e A fR AP AR, — J7 TN T2
ik, AR B Bl SR s AT WSR2y, ) BT A R R B B AR AR, W R ST
IR AT R AR SR BOTT 56 MBOR . AL, b 5555 2% T T 40 A2 B T A RO e U5 325 HAR[19]. X TR
B F R /Nl JEI (8] A 75 20K R e L R AR BB B ORI N B, . TG R AL
WEHEAG. BRI ASMEER; I LOR H O RS Ok 5530 I B A TH R B s
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